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DETAILED ACTION 

1 . The cancellation of claims 2-4, 6, 7, 6-30, 32, 33, 35, 36, 39, 48, 50-52 and 54-56 
as set forth in the reply filed on 01/30/2008 is acknowledged. 

2. Claims 1 , 5, 31 , 34, 35, 37, 38, 40-47, 49 and 53 are pending in the application. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 , 5, 31 , 34, 35, 37, 38, 40-47, 49 and 53 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Yau et al. (U.S. 6,054,379, hereinafter Yau) in view 
of Allada et al. (6,21 8,31 7 B1 , hereinafter Allada) and the Applicants' Admitted Prior Art 
(hereinafter the prior art). 

In reference to claims 1, 5, 40-42, 46 and 49, Yau (Fig. 1 0H) teaches a 
multilayered dielectric stack comprising a first insulation layer (710) comprising an 
polymeric organic material having a dielectric constant which is lower than a silicon 
oxide dielectric constant; a second insulation layer (714) made of a polysiloxane 
compound having an Si-H group and formed and being in contact with said first 
insulation layer (710); a third insulation layer (716) comprising an inorganic material and 
formed and being in contact with said second insulation layer (714), wherien said 
inorganic material comprises at least one material selected from the group including 
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silicon oxide (Yau, column 13, lines 19-22); and a plurality of wires (724) which are 
formed in groves formed in said multi-layered dielectric stack filling a space between 
said wires (724), wherein said second insulation layer (714) comprises a hydride 
organosiloxane which adheres to said first insulation layer (710) and said third insulation 
layer (716), said second insulation layer (714) improves adhesion between said first 
insulation layer (710) and said third insulation layer (716) (Yau, column 13, lines 12 - 
663). 

Yau fails to disclose wherein said second insulation layer comprises methylated 
hydrogen silsesquioxane film (MHSQ) at a thickness of about 50 nm, wherein said 
dielectric layer includes repeating units of (SiCH 3 0 2 ) n , (Si0 2 H) n and (Si0 3 ) n , wherein a 
molar ratio of (Si02H) n to a total of said repeating units is at least 0.2. However, Allada 
(Figs.1a-1b) in a related art to the formation of copper interconnect structures teaches a 
second insulating film comprising a methylated hydrido organo siloxane polymer 
(HOSP), labeled MHSQ, wherein said polymer can be formed by spin coating 
processes or by conventional CVD processes (Allada, column 2, lines 7 - 67). As to 
the limitation that the dielectric layer includes repeating units of (SiCH 3 02) n , (Si02H) n 
and (SiC>3)n, wherein a molar ratio of (Si02H) n to a total of said repeating units is at least 
0.2, the dielectric methylated hydrido organo siloxane polymer of Allada teaches upon 
the recited limitation. See the Response to Arguments section of this office action. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to use the insulating layer as taught by Allada in the 
interconnect formation structure of Yau, since this dielectric layers exhibit low dielectric 
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constants and also have better adhesion properties than conventional dielectric layers 
(Allada, column 1 , lines 37 - 60 and column 2, lines 36-48), and furthermore, because 
the selection of a known material based on its suitability for its intended use supported a 
prima facie obviousness (MPEP 2144.07). 

The combined teachings of Yau and Allada fail to disclose wherein said MHSQ 
film comprises a thickness of about 50 nm. Notwithstanding, it would have been an 
obvious matter of design choice bounded by well known manufacturing constraints and 
ascertainable by routine experimentation and optimization to choose these particular 
dimensions because applicant has not disclosed that the dimensions are for a particular 
unobvious purpose, produce an unexpected result, or are otherwise critical, and it 
appears prima facie that the process would possess utility using another dimension. 
Indeed, it has been held that mere dimensional limitations are prima facie obvious 
absent a disclosure that the limitations are for a particular unobvious purpose, produce 
an unexpected result, or are otherwise critical. See, for example, In re Rose, 220 F.2d 
459, 105 USPQ 237 (CCPA 1955); In re Rinehart, 531 F.2d 1048, 189 USPQ 143 
(CCPA 1976); Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 
1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984); In re Dailey, 357 F.2d 669, 
149 USPQ 47 (CCPA 1966). 

The combination of Yau and Allada teach wherein the first insulating layer is 
selected from a group including parylene, FSG, silicon oxide, or the like (Yau, column 
13, lines 12-16) and wherein metal lines can be included on the substrate wherein 
said first dielectric layer covers a space between said metal lines (Yau, column 10, line 
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1 8 - column 1 1 , line 43), but fail to disclose wherein the first insulation layer is an 
organopolysiloxane including methyl silsesquioxane (MSQ). However, the prior art 
(Instant Figs.8a-9b) teaches a device having a plurality of gate electrodes (60) having 
diffusion regions (54) formed on a substrate (51); and a first insulation layer (55) over 
said substrate (51) having a wiring connection between the gate electrodes through a 
diffusion region (54) locates between said gate electrodes (60), wherein said first 
insulation layer includes methyl silsesquioxane, and wherein said wiring connects said 
gate electrodes to an upper level (Instant page 2, lines 5-8 and page 5, lines 9 - 24). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Yau, Allada with the teachings 
of the prior art to substitute the dielectric material taught by the combination of Yau and 
Allada for the material disclosed by the prior art because using MSQ reduces crosstalk 
between metal wires (Instant page 2, lines 12-15) and because the selection of a 
known material based on its suitability for its intended use supported a prima facie 
obviousness. See MPEP 2144.07. 

Accordingly, the combined teachings of Yau, Allada and the prior art teach a 
multilayered dielectric stack including a methyl silsesquioxane layer, a methylated 
hydrogen silsesquioxane layer formed on an being in contact with said methyl 
silsesquioxane layer and an inorganic layer formed and being in contact with said 
methylated hydrogen silsesquioxane layer. 

In reference to claim 31, the combined teachings of Yau, Allada and the prior art 
fail to expressly teach wherein said dielectric constant of said first insulation layer is no 
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greater than 3.5. However, the combination of Yau, Allada and the prior art teach the 
same material (i.e., MSQ) used for the first insulation layer (Instant page 2, lines 5-8 
and page 5, lines 9 - 24). Therefore, the combination of Yau, Allada and the prior art 
inherently teach on the claimed invention. 

In reference to claims 34 and 47, the combined teachings of Yau, Allada and the 
prior art teach wherein said first insulation layer comprises a thickness greater than a 
thickness of said second insulation layer; and wherein said first insulation layer can 
have a thickness greater than a thickness of said third insulation layer (Yau, column 13, 
lines 12-22). 

In reference to claim 37, the combined teachings of Yau, Allada and the prior art 
teach wherein a bottom of said groove is formed on a same surface as said first 
insulation layer (Yau, Fig. 1 0H). 

In reference to claim 38, the combined teachings of Yau, Allada and the prior art 
teach wherein said plurality of wires comprises copper wires (Yau, column 13, lines 47 - 
63). 

In reference to claim 43, the combined teachings of Yau, Allada and the prior art 
teach wherein said first insulation layer, said second insulation layer and said third 
insulation layer of said multi-layered insulation film comprise substantially uniform 
widths (Yau, Fig.lOH). 

In reference to claim 44, the combined teachings of Yau, Allada and the prior art 
teach wherein a surface of said multi-layered film is substantially coplanar with a 
surface of said plurality of wires (Yau, Fig.lOH). 
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In reference to claim 45, the combined teachings of Yau, Allada and the prior art 
teach wherein said second insulation layer is formed by plasma CVD (Yau, column 4, 
line 19 - column 5, line 19). 

In reference to claim 53, the combined teachings of Yau, Allada and the prior art 
teach a silicon nitride layer, said first insulation layer being formed in said silicon nitride 
layer and said plurality of grooves having a bottom defied by an upper surface of said 
silicon nitride layer (Allada, column 2, lines 7 - 57). 

Response to Arguments 

5. Applicant's arguments filed 01/30/2008 have been fully considered but they are 
not persuasive. 

Applicants argue, "...In contrast to Yau which is directed to a method of 
depositing an oxidized organosilane film, Allada is intended to address the problems 
involved with forming an undoped silicon glass (USG) hardmask on a polymer-insulated 
material without taking out a wafer from a spin-truck device, by producing multilayered 
wires in which both the hardmask and a layered insulation material are capable of being 
spin-coated. Further, in complete contrast to Yau and Allada, the AAPA simply teaches 
forming a silicon oxide film on a methyl silsesquioxane (MSQ) film. ..Thus, clearly Yau, 
Allada, and the AAPA have different problems and objects to be solved, and there 
clearly is no motivation to combine Yau, Allada, and the AAPA as alleged by the 
Examiner...". 
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In response to the Applicants arguments, the claims are directed to a 
semiconductor device having a multilayered dielectric stack, not to a particular process 
of manufacture. 

Furthermore, Yau teaches a wiring structure including a stack of dielectric layers, 
wherein said stack of dielectric layers comprise three layers: a first dielectric layer 
selected from FSG, parylene, silicon oxide or the like (Yau, column 13, lines 12 - 16), a 
second layer made of an adhesive, oxidized low-k polysiloxane compound (Yau, column 
1 3, lines 16-19) and a third layer made of either silicon oxide or silicon nitride (Yau, 
column 13, lines 19-21). 

Yau fails to disclose wherein said second insulation layer comprises methylated 
hydrogen silsesquioxane film (MHSQ) at a thickness of about 50 nm, wherein said 
dielectric layer includes repeating units of (SiCH 3 0 2 ) n , (Si0 2 H) n and (Si0 3 ) n , wherein a 
molar ratio of (Si02H) n to a total of said repeating units is at least 0.2. 

However, Allada (Figs.1a-1b) in a related art to the formation of copper 
interconnect structures teaches a second insulating film comprising a methylated 
hydrido organo siloxane polymer (HOSP), labeled MHSQ, wherein said polymer can be 
formed by spin coating processes or by conventional CVD processes (Allada, column 
2, lines 7 - 67), resulting in a dielectric layer with low dielectric constants and better 
adhesion properties than conventional dielectric layers (Allada, column 1, lines 37 - 60 
and column 2, lines 36-48). As to the limitation that the dielectric layer includes 
repeating units of (SiCH 3 02) n , (Si02H) n and (Si03) n , wherein a molar ratio of (Si02H) n to 
a total of said repeating units is at least 0.2, the dielectric methylated hydrido organo 
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siloxane polymer of Allada teaches upon the recited limitation as supported by the 
provided evidence, Chen et al. (Effects of slurry formulations on chemical-mechanical 
polishing of low dielectric constant polysiloxanes: hydrido-organo siloxane and methyl 
silsesquioxane). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would find obvious to combine the teachings of Yau and Allada to enable substituting 
the polysiloxane compound in Yau with the polysiloxane compound of Allada since 
these dielectric layers exhibit low dielectric constants and also have better adhesion 
properties than conventional dielectric layers (Allada, column 1 , lines 37 - 60 and 
column 2, lines 36-48), and furthermore, because the selection of a known material 
based on its suitability for its intended use supported a prima facie obviousness (MPEP 
2144.07). 

Although Yau is open to other dielectric layers than the polymeric organic 
material used for the first dielectric layer, Yau fails to disclose said first dielectric layer is 
made of MSQ. However, the prior art (Instant Figs.8a-9b) teaches a device having a 
first insulation layer over said substrate having a wiring connection between and 
wherein said first insulation layer includes methyl silsesquioxane (Instant page 2, lines 5 
- 8 and page 5, lines 9 - 24) for the further advantage of reducing crosstalk between 
metal wires (Instant page 2, lines 12-15). 

Since the first dielectric layer of Yau and Allada is open to materials other than 
the polymeric organic material layer (See page 4, second paragraph of the office 
action), it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to combine the teachings of Yau and Allada with the prior art to 
enable the dielectric material taught by Yau and Allada for the material disclosed by the 
prior art because using MSQ reduces crosstalk between metal wires (Instant page 2, 
lines 12-15) and because the selection of a known material based on its suitability for 
its intended use supported a prima facie obviousness. See MPEP 2144.07. 

Accordingly, the combined teachings of Yau, Allada and the prior art teach a 
multilayered dielectric stack including a methyl silsesquioxane layer, a methylated 
hydrogen silsesquioxane layer formed on an being in contact with said methyl 
silsesquioxane layer and an inorganic layer formed and being in contact with said 
methylated hydrogen silsesquioxane layer. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JULIO J. MALDONADO whose telephone number is 
(571 )272-1 864. The examiner can normally be reached on Mon-Fri, 8:00 A.M. -4:00 
P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571)-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/George Fourson/ 

Primary Examiner, Art Unit 2823 

/J. J. M./ 

Examiner, Art Unit 2823 



